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(57) Abstract 

A sensor system for dispensing materials includes a transponder (38) and an antenna (78) for receiving a signal associated with a 
container and a dispensing means (12). A conductor (124) for transmitting a signal between the transponder (38) and the dispensing means 
(12) is located in a material conveying means (18). In die identification system, an RF interrogation signal is detected by a transponder 
associated with the container, when the material conveying means (18) is positioned adjacent to the container. The RF interrogation signal 
en^izes the transponder (38) to transmit a return signal containing codes accessed from a memory storage means in the transponder (38) 
through the conductor (124). 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


PR 


France 


LU 


Luxembouig 


SN 


Senegal' 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


5Z 


Swaziland 


AZ 


Azert>aijan 


GB 


Uiuted Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzi^ovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Bartiados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgrom 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turicmenistan 


BF 


Burldna Paso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


EG 


Butgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IB 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Unel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Ktacioo 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NB 


Niger 


VN 


Viet Nam 


CG 


Conff> 


KE 


Kenya 


^^L 


Netheriands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


COie d'Tvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Koiea 


PT 


Portugal 






cu 


Cuba 


KZ 


KzzaksiBn 


RO 


Romania 






C2 


Czech Republic 


LC 


Saint Luda 


RU 


Russian Federation 






DB 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmaifc 


LK 


Sri Lanka 


SB 


Sweden 






BE 


Estonia 


LR 


Liberia 


SG 


Smg^)orc 







wo 99/45305 PCT/US98/04316 

1 

CONDUCTOR FOR HOSE 

Technical Fldd 

5 Tte present invaition relates to a sctsqt systroi and conductors therefor. 

Background Art 

To reduce die hanniul ravkonmental effects of gasoline \dpois esoqxing into the 
atmosphere, enviionmeDtal standards have been implraiented. These standanls have induded the 
Clean Air Act of 1990 which fn?t"HatftH the use of vacuum-assisted (VA) \Bpor recovery systems at 

10 retail gasoline facilities. In VA systons, means are incoiporated on the nozzle of gasoline hoses 
for recovoing vapor finom the vdiicle foel tank badk to the undei:^^ In U.S. 

Patent 5,605, 182, a vdiicle idratification syston is described. According to the pat^ as vehicles 
begin to be produced with on-board canisters, it will be necessary to have a system for d^nnining 
at the refueling point, whether a vehicle has been equq^ped with an onboard canister. If the vehicle 

15 does have an onboard canister or ORVR, the dispenser VA system could be shut-off during the 
refueling operation to prevent fresh air from being ingested into the system. Likewise, if the 
vehicle is not equipped with an ORVR, the dispenser VA system could be made operative to 
csqpture vapors during fueling. 

RF identification systems have been provided in the past which have enabled a base 

20 Station to interrogate any of a number of vehicles in a fleet in order to obtain vehicle and 
operator information. According to prior systems, in order to generate an RF signal to 
interrogate a vehicle, a high power signal would need to be transmitted to the nozzle through 
the fuel hose. 

Due to the highly flammable nature of the fuel and vzpOT passing through the hose, this 
25 high power signal would create an unreasonable risk of fire, and hence, render the system too 
dangerous for use. The system described m U.S. PatMt 5,605,182 uses circuitry to limit the 
power in the wire, and additional circuitry at the driver circuit on the nozzle to accumulate 
energy and boost the driver signal so that it can power the transponder on the vehicle. Also, 
slip rings and brush blocks are required where the hose attaches to the nozzle to allow 360- 
30 degree rotation of the nozzle. Also, the four or five conductors needed for the system require 
a complicated connector at the hose to nozzle connection, and such a connection may be a 
highly hazardous failure spot in the presence of gasoline. 

Also, continuous use and flexing of the hose may cause the conductors in the hose to 
&tigue and break. There is a need for a simpler signaling system, and a need for conductors 
35 that are fatigue resistant, to transmit the signal in the hose. 
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Disdosure of Invcntioii 

A hose of the inveiition has an electrical signal canducting means in or on an inside wall 
dieteof . The electrical signal conducting means has eloDgadon properties at least equivalent to the 
elongadon pro perties of the most extmable material used to maike the hose and a resistivity of 0 to 
100 ohm4can. In one illustrated CTobodimeot, the hose is rdnforced widi wire braiding and the 
wire braiding is used as a conductor. 

The conductor may be encased in conductive rubber having a resistivity of 0.1 to 100 
ohm'^'ODi. 

In various embodimoits, the conductor may comprise monofilamrat or m ultifilam ent wire 
coiled spirally around the inside of the hose, monofilament or multifilamCTt wire disposed in a 
sinusoidal or square wave form on the inside of the hose, monofilament or multifilament ^ring 
wire coiled into a spring and disposed inside of the hose, a conductive rubber composite containing 
wire fibers, metal powder or metal shavings, or even a conductive organic material such as 
polyaniline. 

In some embodiments, it may be advantageous for connections betwe^ the conductor and 
the circuitry of a sensor a system associated therewith to be encased in conductive mbber having a 
resistivity of 0.1 to 100 ohm*an. 

The invention further comprises a signaling system for dispensing material through a hose 
comprising, (a) a cinp associated with a container adapted to receive material, (b) a signal 
inducing/receiving coil connected to a dispensing means ad^ted for close association with the chq) 
associated with the container, (c) a signal transmitting coil connected to said inducing/receiving 
coil on a distal end of said di^mising means, (d) a signal receiving coil on conveying means, said 
signal receiving coil being in close proximity to said signal trai^ (e) conductor means 

for tranCTiitting a signal fit>m tiie signal receiving coil to means for controllipg the disposing of 
the material. 

In die illustrated onbodimrat, the container is a fuel tank on a vehicle, the material is fiiel, 
the dispensing means is a nozzle on a lK>se, the conveying means is a hose, and the controlling 
means is a fuel pump, and a transponder is assodated with a container adapted to recdve material, 
a signal receiving antmna is raibedded in conv^ing means, the signal receiving antenna is in close 
proximity to die transponder when material is being dispensed, conductor means is used for 
transmitting a signal fit>m the signal receiving antrama to means for controlling the dispensing of 
the material, and the controlling means is a foelpump. 
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Brief Description of Drawings 

Fig. 1 is a perspective view showing a pnor ait vehicle v^iieling station; 

Fig. 2 is a perspective view of a fuel nozzle showing the prior ait antrana means iqpplied 

tfaensto; 

5 Fig. 3 is a perspective view showii^ an mibodiment of the prior ait transponden 

Fig. 4 is a pe^pective view of the tcanspond^ of Fig. 3 encased in an annular housing for 
attadunent to a vdiicle; and 

Hg. 5 is an cod view of tiie nozzle of Fig. 2 taken along line 5-5. 
Fig. 6 illustrates a hose of the invention with a spiral conductor, 
10 Fig. 7 illustiates a hose of the invmtion with a wave foim conducton 

Fig. 8 illustrates a hose of the invration with a spring wiie conductor, 
Fig. 9 illustrates a hose of the invention with a composite conductor, and 
Fig. 10 illustrates a hose of the invention wherein the wire braid leinforcemmt of the hose 
is used as a conductor. 
15 Fig. 1 1 illustrates a low power signaling system of the invention. 

Fig. 12 illustrates an alternative low power signaling syst^ of the invCTtion. 
Dialled Description of the Ihyention 

Referring now to the drawings, Fig. 1 is a simplified illustration of a fuel station of the 
prior art, generally designated as 10, dq)icting a single dispenser 12 at an island 14, and a vehicle 
20 16 positioned at the disp^iser. The di^nser 12 includes a fiiel hose 18 with a nozzle 20 
connected at a distal end thereof by an adapter 22. As shown in more detail in Fig. 2, nozzle 20 
includes a hand grip portion 24 having a lever 26 that is manually operable in a conventional 
manner to dispense fuel. At the distal end of the hand gap 24 is a noz2de spout 28. Nozzle spout 
28 can be of convCTtional form, having a gen»:ally cylindrical shape that is sized to fit into a 
25 standard vehicle fill pipe, such as the fill pq)e 30 illustrated in Fig. 1. Hand grip 24 also includes 
an interior passage, not shown, which is in communication with a passage in the nozzle spout 28 
for conveying fuel from the hose 18, to the vdiicle fill pipe 30. 

Although the preset invratkm is illustrated witii lefermce to gasoline refueling for 
vdiicles, tiiose skilled in the art will recognize that the sensing system of the invention will be 
30 applicable to disposing other fuels to other containers, and is applicable as well to other materials, 
such as grains. 

In the inior ait illustration, nozzle spout 28 prefi^ably includes op»ings 32 which are used 
in conjunction with a vacuum-assi^ed vapor recovery system, installed in the dispenser 12, to 
transmit vapors released during fueling back to an undeiground fuel storage tank (not shown), in 
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order to prevent the vspois fiom hemg ideased into tiie enviraament When a vapor lecov^ . 
system is instaiiftrf^ the passage throng the nozzle spaat 28 will preferably be coaxial, to praout 
fuel to be dispensed into the vducle through one passage while vigors are sunuUaneously being 
oonv^ed back to the underground storage tank. 

5 As shown in Figs. 1 and 2, an annular housing 34 is di^sed coanally on the spout 28, 

adjacent die gnp 24. The housing 34 is preferably ring-shsped to raable the housing to be disposed 
circumfieitmtially about the spout 28 and retained against the grq> 24. The housing 34 is preferably 
comprised of a protective material such as plastic. A driv^ drcuit and antenna aie mounted inside 
of the housing, and the housing is filled in with an epoxy material to form an intrinsically safe 

10 barria between the circuit and the outside atmoq>here. The extenial leads for the driver dicuit are 
also sunounded by an ^xy seal to prevmt air gaps in the housing. 

As shown in Figs. 1 and 5, a second annular housing 36 is attached to vehicle 16, adjacent 
the vducle fill pipo 30. This housing 36 is also ring-shaped to enable the housing to be disposed 
drcumfeiCTtially about the vdiicle fill pipe 30 adjacent the distal end thereof, so as to be in close 

15 proximity to the nozzle 20, and particularly the nozzle spout 28, when the nozzle is placed into the 
fill p^ for vdiicle leftieling. Sealed in the interior of the housing 36 is a transponder 38 and 
antenna 78. 

Once a sensor is activated, it generates an aaable pulse in a standard maimer for 
transmission to a driver circuit on the nozzle 20. A Soisor is connected to the driver circuit on the 

20 nozzle spout 28 via a cable which extends through the interior of the fuel hose 18. It is preferable 
to extend conductor (wire/cable) 54 through the interior of the hose 18, rather than along the 
exterior, in order to prevent tampering or damage to the cable. 

If a vehicle with an attached transponder 38 is located within the broadcast ran|ge of the 
^intenna 70, the interrogation signal will diaige the transponder via the transponder antenna 78 to 

25 gmexale an identification signal. The transponder 38 and antenna 78 are shown in Fig. 4. 
Antrana 78 is preferably a wound wire coil having a diameter sized to fit on the v^cle fill pipe 30 
and a number of wiruUngs to provide a broadcast fiequency of 38kEiz. In addition, the antenna 78 
preferably has a planar configuration as shown in Fig. 4, to enable the antmna to detect the field 
ficom the iK)2zle ant^ma 70 any time the transponder 38 is within the field range of the antrana 70, 

30 regardless of the vdiicle orientation at the diq)eiiser. The dicumferentiai disposition of the antrana 
78 about the spout 28 and of the antenna 78 about the fill pq>e 30 advantageously insures that these 
antennas will read the gsxuNated electromagnetic fields irrespective of the relative angular 
positioning of housings 34 and 36. 

In order to complete the cormection between the controU^ 40 and die driver circuit at the 



wo 99/45305 PCT/US98/04316 

5 

fiieL hose and nozzle junction, a brush block 46, as shown in Hg. 3, is induded in ttie nozzle . 
ads^pter 22. Brush block 46 contacts an dectrical ccHmection in the fuel hose 18 wbai the nozzle 
adapter 22 is assonbled onto die hose 18 to oampldb^ the drcuiL Brush block 46 GDables the low 
power gjgnaiR to be transmitted through the hose 18 throughout a 360-d^ree rotaticm of these 
5 conqxinents. 

Since the wire is placed inside the hose when the hose is manufactured, in prior art 
hoses, if the wire breaks or sqiarates from its connectors, a fire hazard develops. In the 
presCTt invention, the wire is designed to be fatigue resistant such that the life of the wire 
exceeds the life of the rubber used to make the hose. In another embodiment, the conductor is 
10 embedded in the wall of the hose. WhMt the conductor is a wire, the wire may be encased in 
conductive rubber so that if separation occurs, electrical continuity may be maintained. Also, 
signals are transmitted at low power levels. The connections are made inductively, 
simplifying the connection and minimizing the chances of separation. The system operates at 
such low power levels; it is believed that the probability of a spark developing from the 
15 signaling system is less than that created by static electricity in prior art hoses. 

With reference to Figs. 6, 7, and 8, when wire is used in a hose, the wire has a length 
longer than the length of the hose, in order to prevent tension from being placed on the wire 
when the hose is extended. The wire may be disposed inside the hose in or on the wall of the 
hose in a spiral 64 (Fig. 6), bent into a zigzag (wave form) pattern 74 (Fig. 7), or coiled into 
20 a spring 84 (Fig. 8). 

Optionally, the rubber matrix around the wire may comprise a conductive rubber 55 
having a resistivity of 0.1 to 100 ohm cm. 

Soldering may be used to connect the wire to circuitry used in the sensor system, or the 
CTds of the wire may be placed in electrical conductive rubber in close proximity to the 
25 connectors in the circuitry.. The conductive rubber provides an electrical contact between the 
wire and the circuitry without using solder joints. 

Conductive rubber which may be used in the invention has a tensile modulus of 300 to 
400 psi at 50% elongation, an elongation of 270 to 350%, a max tensile of 18(X)-2100 psi, 
brass coated steel wire/rubber adhesion of approximately 50 Newton's force (75% rubber 
30 coverage) and T90 cure time of 30 minutes. 

When a wire is used, the conductor may be bent into a sinusoidal wave conformation, 
a helical conformation, a triangular wave shape, or any similar length compressive shape. 

With reference to Figs. 6-10, conductor portion 64,74,84,94,104 may comprise any 
iii;^rerial which provides conductivity sufficient to maintain an electrical circuit under the 



wo 99/45305 PCTAJS98/0431 6 

6 

condidcms in wMch it is raiployed. 

An electrical wire conductor is preferred, because most conductive rubbers are 
inoperable over the distance that must be traversed by the conductor. In an embodimrat 
where the conductor comprises a wire in a conductive rubber matrix, if the wire is broken, the 
5 resistivity of the conductive rubber is minimized because of the short distance betwem the two 
ends of a brokm wire, since resistance is dq>endent on the length of the path and the area of 
tlie rubber according to the formula: 
R = pl/A where 
R is resistance in ohms 
10 p is resistivity of the material in ohm-cm 

1 is distance traversed in cm 

A is the area of the material surrounding the break. 

And, of course, since the wire of the conductor is embedded in conductive rubber, the 
area (A) wiU be very large. 

15 Fig. 6 illustrates an embodim^t 60 wherein a hose 62 contains a conductor 64, in the 

form of monofilament or multifilament wire, which is coiled spirally inside the hose, in or on 
the inner hose wall, wherein the spiral of the conductor corresponds substantially with the 
circumference of the hose. The wire in the conductor may optionally be coated with a 
conductive mbber material 66. 

20 In an alternative embodiment 70, as illustrated in Fig. 7, at least one wire 74 is 

provided in the rubber matrix of hose 72 wherein wire 74 has a wavy configuration, which 
provides elongation, and the flexibility needed. If the wires are imbedded in a conductive 
rubber matrix, an electrical circuit can be maintained even if the wires are broken. 

In Fig. 8, 80 illustrates a hose 82 where a wire 84 is helically wound, optionally 

25 around a highly elongatable conductive rubber matrix 55a. Because of the flexibility, and 
durability of the wire 84, it is not mandatory that the rubber core be conductive, but in the 
illustrated onbodiment it is provided as a safety measure in case a separation occurs in wire 
84. In case of such a separation, the conductive rubber core would provide an alternative pafli 
for the electrical curuit created by the interrogator. 

30 Tlie wire used for the conductor may be filament wire, or cord or stranded wire. In an 

illustrated embodiment, the wire comprises 6 strands of high tensile steel (hts) wire wovm 
around a wire core. 

The wire used in an illustrated conductor has a diameter of 0.04 to 0.2Smm, preferably 
0.08 to 0.18nmi. In the illustrated embodiment, the wire has a diameter of 0. 15mm. 
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Those skilled in the ait will recognize that other means may be provided to enhance the 
conductivity of a rubber matrix that is employed in a hose for the purpose of providing an 
electrical circuit, such as metal filings, powdered metal, metal shavings, etc. 

With reference now to Fig. 9, 90 represrats an embodiment wherein the conductor 
portion 94 comprises wire fibers 96 that are embedded in a conductive rubber matrix 95 in 
hose 92. In the case where wire fibers are used, it is required that the mbber matrix be 
conductive since it provides the path for the electrical current, and is augmented by the wire 
fiber. 

Fig. 10 illustrates an embodiment 100 where the wire braid reinforcement 104 of hose 
102 is used to conduct the electrical signal of the sensor system. 

In an alternative embodiment, the conductivity may be provided by an organic 
conductor, such as polyanaline, which is available from AlliedSignal Corporation through 
Americhem. Such material has Product Code No. 36721-Cl. 

In general, it is believed that composites which are conductive enough to provide an 
electrical circuit in the environment of the hose of the invention can be used in the invention if 
they have a conformational relationship that permits 100-300% elongation. By conformational 
relationship it is meant that the material may be provided in a helical structure, bent into a 
signwave or squarewave, bent into a saw tooth wave or other configuration, such that it may 
expand in Iragth without creating stress on the molecular makeup of the material. 

When a conductive robber matrix 55 is employed to encase the conductor, it is 
preferred that a rubber matrix havmg a resistivity of 0,1-100 ohmcm be used. In the 
illustrated embodiment, robber matrix 55 has an electrical resistivity in the range of 5-50 - 
ohm cm, and in the specific embodiment has a resistivity of 7 ohm cm. 

When robber is stretched, its resistivity increases, and the 7 ohm cm resistivity for the 
illustrated embodiment is obtained in the non-stretched robber. When stretched 17%, the 
resistivity in the conductive robber in the illustrated embodiment is about 10 ohm cm. 

The conductive robber matrix may be fiindamratally syndiotactic polybutadiene robber, 
natural robber, styrene butadiene robber (SBR), halobutyl robber, or any similar type robber 
composition, and mixtures thereof. The robber may be made conductive by employing large 
amounts of an electrically conductive carbon black in the formulation thereof. Although 
normal loadings of carbon blade in a robber composition used in a tire are about 25-45 phr, in 
the conductive robber compositions used herein, the carbon black is used at a loading of about 
75-105 phr, and in the illustrated embodiment 95 phr electro conductive carbon black is used. 
Electrically conductive carbon black of the type used in the illustrated embodiment is 
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available from Cabot Corporation and is designated ASTM N472. 

The ruU)er must have physical properties that aie compatible with its placement in the 

hose structure. The conductive rubber within the inv»tion may have a trasile modulus (at 

50% elongation) of 300 to 400 psi, an elongation at break of 270 to 350%, max tensile of 
5 1800-2100 psi, brass coated steel wire/rubber adhesion of approximately 40 to 60 Newton's 

force (75 % rubber coverage), and T90 cure time of 10 to 30 minutes. 

An example of a non-productive portion of a conductive rubber composition may 

comprise rubber (NR), 80-100 parts by weight p^ hundred parts by weight rubber (phr) 

conductive carbon black, 10-24 phr siUca, 0-8 phr tackifiers, 0 to 4 phr antioxidants, 0-6 phr 
10 antiozonants, and 0-2 phr stearic add. The cure package for the rubber conq)Ositi.on may 

comprise 0-2 phr antioxidant, 5-15 phr ZnO, 0-2 phr accelerators, 0-2 phr MgO, and 1-5 phr 

sulfur. 

With reference now to Fig. 11, a fiiel dispensing nozzle of the invention comprises a 
prior art fuel dispensing nozzle fitted with a signal inducing and receiving (inducing/receiving) 
15 coil 112, connected by hard wire 114 to signal inducing coil 116. Signal inducing coil 116 is 
coupled by proximity to signal receiving coU 118 on hose 18. 

Those skUled in the art will recognize that coils 112,116 and 118 may have the same 
construction, but are identified by their function, due to their position in the signaling system. 
When coa 112 activates a chip by induction on a vehicle which is being refueled, the 
20 signal induced in the chq) is received by coU 112 and carried by hard wire 114 to coil 116. 
The magnetic flux around coil 1 16 caused by the signal induces an electrical current (signal) in 
coil 118. This method of inducing a signal from coil to coU is known to those skilled in the 
art as double coupling. 

Since signals in the millivolt range are sufficient to initiate the signal in the system, 
25 and the signal is transmitted through the hose in the millivolt range, no step up and step down 
circuitry is needed, and only two conductors are needed in hose 18 to carry the signal to the 
fuel pumps, whereas four or five conductors are needed in the prior art systems. 

In the case where wires are used as the conductors, and the wires are insulated and 
embedded in the wall of the hose, the conductor will be double insulated from the material 
30 being dispensed through the hose. 

As illustrated in Fig. 12, in an alternative embodiment of the invention, a battery 
powered transponder 38a may be attached to the vehicle 16a, and when nozzle 20 approaches 
fill pipe 30a, the transponder may activate a signal in a coil 112 (Fig. 11), or an antenna 78a 
(Fig. 12) in hose 18 can be used for receiving the signal from the transponder on the vehicle, 
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and ttie signal received by the antenna can be sent diiecdy to the fuel pumps using conductors . 
124, said conductors being any type of conductors described hendn.. Receiving antennas 
which can be used are turns of tightly coiled wire, spnng wire as described above, and any 
antenna of the type described in commonly assigned (to The Goodyear TSre & Rubber 
5 Company) copending applications DN1996-082, DN1997-192, DN1997-193 and DN1997-194 
and ait cited therein. Also, conductive rubbers described therein can be used as the 
conductive rubber used in the hose as described above. 

Battery powered transponders which may be used in the invention may be obtained 
from I.D. Technologies Inc. or Micron Communications Inc. 
10 Again, millivolt signals will be sufficient, and the system will be intrinsically safe. 

While the invention has been specifically illustrated and described, those skilled in the 
art will recognize that the invention may be variously modified and practiced without 
dqparting fix)m the spirit of the invention. The invention is limited only by the following 
claims. 

15 
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CLAIMS 

L A hose having dectdcal signal conducting means in or on an in^de waU thereof, said 
electrical signal means having elongation prop^lies at least equivalent to the elongation piopeities 
of the most extensible material used to make said hose, and a leastivity of 0 to 100 ohmtcon. 
5 2. The hose of claim 1 in which said hose is rdnfoiced with wire braiding and said wire 
braiding is used as a conductor. 

3. The hose of claim 1 in which said conductor is encased in conductive nibber having a 
resistivity of 0.1 to 100 ohm'^'cm. 

4. The hose of claim 1 in wheidn said conductor compriises monofilament or multi fOamcat 
10 wire coiled spirally aroimd the inside of said hose. 

5. The hose of claim 1 in wherein said conductor comprises monofilam^ or multi filamont 
wire diqK>sed in a sinusoidal or square wave form on the inside of said hose. 

6. TTie hose of claim 1 in wherein said conductor comprises monofilament or multi filament 
spring wire coiled into a spring and disposed inside of said hose. 

15 7. The hose of claim 1 in wherein said conductor comprises a conductive rubber composite 
containing wire fibers, metal powder or metal shavings. 

8. The hose of claim 1 in which said conductor comprises polyaniline. 

9. The hose of claim 1 in wherein connections betwem said conductor and circuitry of a 
s^isor syst^ associated therewith are CTcased in conductive rubber having a resistivity of 0.1 to 

20 100ohm'*'cm. 

10. A signaling system for dispensing material through a hose comprising 

(a) a chip associated with a container adapted to receive material, 

(b) a signal inducing/receiving coil connected to a dispensing means; adapted for 
close association with said ctqp associated with said container, 

25 (c) a signal transmitting coil connected to said inducing/receiving coil on a distal 

end of said disposing means, 

(d) a signal receiving coil on conveying means, said signal receiving coil being in 
close proximity to said signal transmitting coil, 

(e) conductor means for transmitting a signal finom said signal receiving coil to 
30 means for controlling tl^ diq)ensing of said material. 

11. The signaling system of claim 10 wherein said container is a gas tank on a vehicle, said 
matmal is fuel, said di^)ensing means is a noole on a hose, said conveying means is a hose, and 
said controlling means is a fiiel pump. 

12. A signaling system for disposing material through a hose comprising 
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(a) a tomsponcter asso c iated with a container adapted Id lecdve matm jfi l , 

(b) a signal receiving antrama embedded in conveying means, said signal receiving 
antenna being in cdose proximi^ to said transponder when material is being dispmsed, 

(e) conductor means for transmitting a signal from said ^gnal receiving antmna to 
5 means for controlling the diq»ising of said material. 

13. Tlie ^ ^gnaitng system of daim 13 whexdn said contain* is a gas tank on a vefaide, said 
mgjfftriai is fuel, said conveying means is a hose, and said controlling means is a fuel pump. 
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